PCT 



BCEMHPHA5I OPrAHHSAIJHfl 
HHTEJIJIEKTyAJlbHOM COBCTBEHHOCTH 

Me>KflyHapoflHoe 6iopo 




METCflYHAPOflHAJI 3AHBKA, OnyBJIHKOBAHHAH B COOTBETCTBHH C 
flOrOBOPOM O IIATEHTHOH KOOnEPAUHH (PCT) 



(51) Me^KAyHapOAHaH KjiaccH^HKauna 
H3o6peTeHHH 6 : 

C04B 28/02 // (C04B 28/02, 22:06, 
24:00, 24:18, 24:22) 



Al 



(11) Horviep Me>KAyHapoAHOH nyfijiiiKamui: 
(43) Ram Me^ayHapoflHofi nyGuHicamui: 



WO 00/30993 

2 motia 2000 (02.06.00) 



(21) HoMep MeJKAyHapoflHOH 3asiBKH 

(22) flaTa MOKayHapoAHoft noAa«m: 



PCT/RU99/00069 
11 Map T a 1999(11.03.99) 



(30) ^aHHwe o npnopHTeTe: 

98120923 25 HO*5pa 1998 (25.11.98) 



RU 



(71) 3a«BHTejii> (dm ecex yKasanubix 2ocydapcni6, Kpojwe (US): 

OEIUECTBO C OrPAHHHEHHOH OTBETCTBEH- 
HOCTbfO «nPE,Zi;nPHMTHE MACTEP EETOH» [RU/ 
RU]; 109428 MocKBa, 2-aa Mhcthtv tc ksik yji., a. 6, 
KTEHHPDKE (RU) [OBSCHESTVO S OGRANICHE- 
NNOI OTVETSTVENNOSTIJU «PREDPRJ Y ATIE 
MASTER BETON», Moscow (RU)]. 

(72) H3o6peTaTejiM; h 

(75) H3o6peTaTejiH/3anBHrejiH (monbKO dnn (US): KATTPH- 
EJTOB CeMeH CypeH0BH4 [RU/RU]; 109387 MocKBa, 
yji. KpacHOAOHCKaa, A . 6, kb. 2 (RU) [KAPRIELOV, 
Semen Surenovich, Moscow (RU)]. KIEHHTOEJIbfl 
AHApefi BjiaAHMHpOBHq [RU/RU]; 109391 MocKBa, yji. 
HHCTonojiLCKas, r. 5, Kopn. 1, kb. 2 (RU) [SHEINT- 
FELD, Andrei Vladimirovich, Moscow (RU)]. ^CMrY- 
JIEB HHKOJiaK (DeflopoBHH [RU/RU]; 107241 MocKBa, 
yji. YpajiBCKaa, a. 19, Kopn. 4, kb. 51 (RU) [ZHIGULEV, 
Nikolai Fedorovich, Moscow (RU)]. 



(74) AreHT: TPYHHHA Aruia Ec[»HMOBHa; 121 l s 65 MocKBa. a/ si 
15 (RU) [GRUNINA, Alia Efimovna, Moscow (RU)]. 

(81) yKa3aHHbie rocyAapcTBa: AL, AM, AT, AU, AZ, BA, 

BB, BG, BR, BY, CA, CH, CN, CU, CZ, DE, DK, EE, 
ES, FI, GB, GE, HU, IL, IS, JP, KE, KG, KP, KR, KZ, 
LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, 
MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, ST, SK, TJ, 
TM, TR, TT, UA, UG, US, UZ, VN, eBponencKufi 
naxeHT (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, 
IE, IT, LU, MC, NL, PT, SE), CBpa3HHCKHH naTeHT (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), naTeHT ARIPO 
(GH, GM, KE, LS, MW, SD, SL, SZ, UG, ZW), naTeHT 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GW, ML, 
MR, NE, SN, TD, TG). 

OnySjiHKOBaHa 

C omnemoM o MeztcdynopoduoM noucKe. 



(54) Title: COMPOSITE MODIFIER FOR CONCRETE AND METHOD FOR PRODUCING THE SAME 
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(57) Abstract 

The present invention pertains to techniques for producing concrete or concrete mixtures and essentially relates to a composite 
modifier for concrete that comprises the following members: from 51.9 to 94.12 wt % of a dispersed mineral component containing 
silicon dioxide, from 4.7 to 45.5 wt % of a chemical additive, the balance consisting of water. The component containing silicon 
dioxide consists of products from the dry gas purification of furnaces for melting crystalline silicon and/or ferrosilicon and/or 
ferrochromium silicon and/or fly ash and kaolin. The chemical additive consists of a plastifier containing a salt of a poly condensate of 
b-naphthalinsulfonic acid and formaldehyde and/or a mixture thereof with nitrylotrimethylphosphonic acid and/or with a complex salt 
of nitrylotrimethylphosphonic acid and/or with oxyethylidendiphosphonic acid and/or with a disodium salt of ethylendiamintetracetic 
acid, and/or of a plastifier containing a salt of lignosulfonic acid. The method for preparing this composite modifier for concrete 
involves mixing the dispersed mineral component, the chemical additive and water, and subsequently drying and granulating the 
mixture thus obtained in an air-gas flow of products from the combustion of natural gas or gasses which are released by furnaces for 
melting silicon-containing alloys or for burning mineral coal and which contain solid particles in an amount not exceeding 2.5 g/nm . 
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KONinJlEKCHbM MOflMOMKATOP BETOHA 

u cnocoE eto npuroTOBHEHHfl. 

OnMCAHME 
5 06nacTb TexHMKM 

Tpynna M3o6peTeHMPi othocmtca k TexHonomn nonyHeHH* 6eTOHHbix 
cwieceM m 6eTOHa, a nwieHHo: k cocTaBaM KOMn/ieKCHbix MOflncpuKaTopoB 
6eTOHa h cnoco6aM nx npnroTOBnem/ifl. 

npeAiuecTByiomMM ypoBeHb tcxhhkm 

1 0 MaBecTeH KOMnneKCHbivi MOAMCpw<aTop 6eTOHa, BKmonaiomiiM 

MUKpoKpewiHeaeM, cyneprmacTMCpHKaTop, HMTpn^OTpuMeTvuicpoccpoHOByK) 
mcnoiy " BOfly (RU, naTeHT Nq2096389, kh. C 04 B 40/00, 1997 ). 

Hau6onee 6jim3Khm k 3aHBneHHOMy aBJiaeTca KOMnneKCHbm 
MOflwcpuKaTop 6eTOHa, BWiioHaioiAMM coAep>Kau4wii ahokcma KpeMHM* 

1 5 AMcnepcHbiw Mi/iHepanbHbifi KOMnoHeHT, HanpuMep, MMKpoKpeMHesewi 
(77,2+94,0 Mace. %), XMMUMecKyio Ao6aBKy (4,7-15,7 Mace. %) b bhas 
nnacTucpMKaTopa m/mjih ero CMecu c perynnTopoM TBepAeHnn. 
BOSAyxoBOBneKarameM v\ npoTMBOMopc-SHOtf Ao6aBKaMU n BOAy (ocTanbHoe) 
(RU, naTeHT Ns2096372, Kn. C 04 B 28/02, 1997). 

20 HeAOCTaTKOM 3THX MOAHCpMKaTOpOB JIBJIfleTCfl MX HeBblCOKafl 

nnacTMCpMunpyKJinan cnocc-6HOCTb n HeAOCTaTOHHaa npoMHOCTb 
nojiyMeHHbix c mx noMombio 6©tohob. 

HsBecreH cnoco6 nonyHeHM* KOMn/iSKCHoro MOAMCpuKaTopa 6eTOHa, 
3aKnK)HaiomMPiCfl b tom, hto cMeuunBaiOT MMKpoKpeMH©3SM (40-70 Macc.%), 
25 cynepnnacTucpiiKaTop (4,0-9,5 Mace. %), HMTpunoTpuMeTuncpocctJOHOByK) 
KMcnoTy (0,01+0,4 Mace. %) m BOAy (ocTaxibHoe) c nonyneHneM cycneHsnn, 
KOTopyio noABepraiOT cyiiJKe b B03AywHOM noTOKe npn 160+300°C c 
AC-BeAehweM bji3>khoctm nonyMeHHoro npoAyxra ao 1+8 % (RU, naTeHT 
N22096389, kji. C 04 B 40/00, 1997). 
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Haw6onee 6nii3KMM b 3aflBJieHHOMy aBnaercn cnoco6 npuroTOBneHun 
KowinneKCHoro MOAuepMKaTopa 6eTOHa, aaKmoMaroinnMcn b tom, mto 
cMeiDMBaiOT coflep>KaiMMM auokcma KpeMHwa AUcnepcHbiii MMHepajibHw* 
komiioh6ht, nanpuMep, MUKpoKpeMHeaew (25-70 Mace. %), c xnMunecKoii 
5 A o6aBKOM (2-MO Mace. %), BKJiKJHaiomefi nnacTucpMKaTop vUwm ero CMecb c 
perynnTopoM TBepfleHMH, B03AyxoBOBJieKaiomeM u npoTHBOMopo3Hort 
Ao6aBKaMM, w c boaom (ocTa/ibHoe), 3aTeM cyiuaT m rpaHynwpyroT 
nonyMeHHyio CMecb b ra30B03AywHOM noTOKe npn TeMnepaType 120-270 C 
npw pacxoAe noTOKa 3,0*15,0 m 3 /c (RU, naTeHT N22096372, kji. C 04 B 

10 28/02, 1997). 

HeAOCTaTKOM cnoco6a yrejifleTcn 6onbiuafl AJiMTe/ibHOCTb npouecca 
cyiuKM cycneH3MM c MOMeHTa noAaMM ee b cyiuwibHbiCi arperaT ao 
nojiyMeHMfj roTOBoro npoAyKTa. 

PacKpbiTwe M3o6peTeHMn 

15 TexHunecKUM pe3yribTaTOM 3aymneHHOii rpynnbi n3o6peTeHMM 

HBnneTCfl noBbiuieHne njiacTucpMunpyioiAeM cnocoSHOCTM KOMrmeKCHoro 
MC-AwcpMKaTopa 6eTOHa n noBbiiueHwe npowHoc™ nonyneHHbix c ero 
ncnojib30BaHneM 6eTOHOB, a Taione coKpaLAeHwe AJurrejibHoc™ npouecca 
npuroTOBneHun MOAHcpincaTopa. 

20 flaHHbifj T6XH MMecKn w pe3yxibTaT AOCTMraeTcn TeM, hto KOMnneKCHbirt 

MOAncpMKaTop 6eTOHa, BKniOMaioiAMM coAepMtaiAnti auokcma KpeMHMfl . 
AncnepcHbifi MMHepanbHbM KOMnoHeHT, xMMMMecicyio A°6aBKy m BOAy, b 
KanecTBe AncnepcHoro MMHepa/ibHoro KOMnoHSHTa coAepwHT npoAyKTbi 
ra300M mctkm nenefi, BbinnaBJifliomMX KpeMHwficoAepwaLAMe cnnaBbi m/wim 

25 OKuraiomux KaMeHHbiii yro/ib, m/mjim ropHyro nopoAy, a b KanecTBe 

XWMMMeCKOM A06aBKM OH COAepWMT npOAyKTbl Ha OCHOBe cone* 

opramiHecKnx kmctiot, npw cneAywiAeM cooTHOiueHUii KOMnoHeHTOB, 
Mace. %: 

COAep)Kail4MM AMOKCMA KpeMHMfl 

30 AncnepcHbifi MMHepajibHbift KOMnoHeHT 51,9-94,1 
xnMUMecKan Ao6aBKa 4,7-*-45,5 
eoAa ocTanbHoe 
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Kpoiwe Toro, b KaMecTBe npoflyicroB ra300HMCTKM neneft oh coflep>KMT 
npoAyKTbi cyxofi ra300HMCTKM neMefi, BbinnaBnflK>mwx KpucTanjiMHecKuCi 

KpeMHMM M/MJ1H CfceppOCMJIMIJlMfi M/HX1I4 4)eppOCMflMKOXpOM, m/mjih 3any- 

yHoca, a b KanecTBe ropHOw nopoflbi - KaonnH. 
5 KpoMe Toro, b KaMecTBe npoflyicroB Ha ocHOBe conew opraHnnecKMX 

KucnoT oh coflep>KMT nnacTM4)HKaTop Ha ocHOBe conn norwKOHfleHcaTa 0- 
Hac}3TaniiHcynb4)OKi4CJiOTbi w <4)opManbflernfla \aI\ai\v\ ero cMecb c 

HMTpnriOTpMMeTHJlCt)OC4)OHOBOM KMCnOTOM M/wriM C KOMn/lBKCHOM COJTlbK) 
HMTpMnOTpMMeTMn4)OCCt)OHOBOM KWCJIOTbl M/liflM C 
1 0 OKCM3TMJlMfleHAHC|DOC(})OHOBOil KHCJ10TOH H/HJ1H C flMHaTpneBOM COJlbHD 

3TMJieHAnaMMHTeTpayKcycHOM KwcnoTbi m/mjim nnacTucjDHKaTop Ha ocHOBe 

COJ1H JlHrH0CyJlb4)0H0B0M KMCflOTbl. 

TexHMMecKuCi pe3yribTaT AOCTuraeTca TaK>Ke tsm, mto b cnoco6e 
npuroTOBneHUfl KOMnneKCHoro MOflucfwKaTopa 6eTOHa, 3aKntoMaKnneMCfl b 

1 5 TOM, HTO CMeOJMBaKDT COAepwaLAMK flMOKCMfl KpeMHtffl flwcnepcHbiM 

MMHepanbHbiw KOMnoHeHT c XMMMHecKoPt Ao6aBKOM m BOflofi, 3aTeM cyiuaT M 
rpaHyjiMpyioT nojiyneHHyK) CMecb b ra30B03flyiuH0M noTOKe, b KanecTBe 
flMcneppHoro MMHepajibHoro kom noHeHTa wcnonb3yK)T npoflyKTbi 
ra300MMCTKM neMew, BbinnaBJiflramiix KpeMHMticoAepwaLui/ie cnnaBbi ii/miw 

20 c>KnraK)U4MX KaiueHHbiii yroxib, m/mjim ropHyio nopoay, b KanecTBe 
xnMnnecKoPi Ao6aBKM ncnonb3yK>T npoAyKTbi Ha ocHOBe conefi 
opraHnnecKnx khcjiot, a b KanecTBe ra30B03AyuJHoro noTOKa ncnorib3yK)T 
npoAyKTbi cropaHun npupoAHoro ra3a m/mjim ra3bi, 0TX0Aflii4ne ot neneii, 
BbinnaBJiHK)U4Mx KpeMHMiicoAep>Kamne cnnaBbi nnn OKuraiomux KaNieHHbm 

25 yroiib, m coAepwamwe TBepAbie nacTMUbi b KonwnecTBe He 6onee 2,5 p/h.m 3 . 
KpoMe Toro, CMeuiiiBaHHe komfiohshtob ocyu4ecTB/iflK)T b 
KOJinnecTBax, onpeAenaeivibix M3 cneAyiOLMero cooTHOweHMfl KOMnoHeHTOB 
MOAMct>HKaTopa, nonyneHHoro nocne cynjKM u rpaHynnpoBaHna , wacc. %: 
coAepwamHrt amokcha KpeMHHH 

30 AMcnepcHbifi MUHepanbHbiM KOMnoHeHT 51,9*94,1 
XMMMHecKaji Ao6aBKa 4,7*45,5 
BOAa ocTanbHoe 
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KpoMe Toro, b KanecTBe npoflyKTOB ra3ooHncTKM nenew ncnojib3yKrr 
npoflyKTbi cyxow ra300HncTKM nenew, BbinnaB/iflM3U4nx KpHCTanjiMHecKMM 
KpeMHuft m/mjim cjDeppocwinLiiiCi h/mjih c^eppocMniiKOxpoM, m/mjim 3ony- 
yHoca, a b KanecTBe ropHOM nopoAbi - KaojiMH. 
5 KpoMe Toro, b KanecTBe npoflyKTOB Ha ocHOBe cojiefi opraHnnecKnx 

khcjiot ncnojib3yK>T nnacTMCjMKaTop Ha ocHOBe conn noriMKOHAeHcaTa p- 
Ha4)TannHcyjib<t)OKHcJiOTbi h c^opMajibflernfla h/mjih era ciwecb c 

HUTpunOTpHMeTMncfDOCCtDOHOBOil KMCJIOTOM H/HflM C KOMnJieKCHOK COJlbK) 
H l/ITp M Jl OTp H M eTl/lJlCfDO CC|)OH O BO )A KMCJlOTbl H/HflM 
1 0 OKCM3TM/lHfleHAHCt)OC4)OHOBOfl KHCJ10TOM M/miH C flMHaTpneBOM COJlbK) 

3THxieHflnaMMHTeTpayKcycHOM KiicnoTbi m/mjim njiacTHcfMKaTop Ha ocHOBe 

COJ1H JlWrHOCy/lbCtDOHOBOM KHCJIOTbl. 

npeflnoweHHbiM cnoco6 no3BOJiaeT coKpaTWTb AnnTe/ibHOCTb 
npoLjecca cyiuKM cycneH3MH n rpaHyjinpoBaHM*. 3to AOCTi/iraeTca 3a cm©t 
1 5 flByx cjDaKTOpoB: 

- Mcnorib30BaHMfl b KawecTBe MUHepa/ibHoro KOMnoHeHTa ksk 
yjibTpaAncnepcHbix, raK h rpy6oAHcnepcHbix MaTepnanoB TexHoreHHoro 
nponcxo>KAeHMfl (nbixib ra300HHCTKM neneti, BbinnaBJiatou^x 
KpeMHMficoAep>Kau4Me cnnaBbi, h 3ona-yHoca) h o6pa6oTaHHOM ropHoPi 

20 nopoAbi (KaonnHa), b KanecTBe xnMi/mecKOM flo6aBKn - KOiwnneKca cojieti 
opraHnnecKHX kmcjiot, 

- ncnojib30BaHHfi b KanecTBe ra30B03AyuJHoro noTOKa TonoMHbix 
ra30B (npoAyKTOB cropaHi/m npwpoAHoro ra3a) w otxoahiahx ot nenew ra30B, 
b kotopwx coAep>KaTCfl TBepAbie nacTnubi. 

25 nepBbiM $aKTop no3BOJi*eT, He noBbiuia* ba3koctm cycne3MM, 

yBejiMHMTb ee KOHLteHTpauiiK) 3a cneT MeHee BOAonoTpe6Horo 
rpy6oAHcnepcHoro KOMnoHeHTa mjim xnMnnecKOM Ao6aBKM, BTopofi - 
MHTeHCMctJMMMpyeT npoqecc cyujKM m rpaHyjinpoBanna 3a cneT ripncyTCTBM* 
b ra30o6pa3HOM TermoHOCMTejie HarpeTbix nbmeBHAHbix nacTMLi. 

30 TaK KaK MMHepajibHbM KOMnoHeHT MOAncjDMKaTopa coctomt ti3 

yjibTpaAMcnepcHbix (pa3Mep MacTiiq MeHee 1 mkm) m rpy6oAwcnepcHbix 
(pa3Mep wacTMM 10-200 mkm) MaTepnajiOB, to mo>kho o>KHAaTb ero 
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MeHbuuefi BOflonoTpe6HOCTM. npi/t onpefleneHHOM cooTHOLueHnw Me>Kfly 

MMHeparibHblM KOMPIOHGHTOM M XMMMHeCKOM fl06aBKOM 3TO flOJl>KHO 

cnoco6cTBOBarb noBbiiueHHK) nnacTncf)Mi4MpyioiJL|eM cnocoSHOCTM 
MOAMcjDMKaTopa no cpaBHeHHio c npoTOTwnoM, mto Bbipa3WTCfl n b MeHbiuefi 
5 BOflonoTpe6HOCTM SeTOHHbix CMecew h b noBbiuieHHOii npoMHOCTM 6eTOHa, 

COOTBeTCTBeHHO. ripMCyTCTBMe B COCTaBe MOflHC})HKaTOpa COJ1M 

nonnKOHfleHcaTa p-Hac{)Tajii4Hcyjib<£oKi4CJioTbi w cjDopMaribflerMfla, a TaioKe 
jinmocynb4)OHaTa, npeAHa3HaneHO o6ecneneHMfl nnacTH(|)MKaL4HM 
ueMeHTHOM cucTeMbi, a cfroccfeopopraHMMecKMX coeAHHeHww w AHHaTpneBOw 

10 conn 3TMJieHAnaMMHTeTpayKcycHow KwcnoTbi - nnn CTa6min3ai4MM 
cycneH3nn M3 MWHeparibHoro KOMnoHGHTa Ha CTaAnn npnroTOBJieHMH 
MOAncj^MKaTopa, a Taione Arm AJiHTenbHoro coxpaHeHHfl KOHCMCTeHunn 
SeTOHHbix CMeceti Ha ctbrvua npuroTOBneHMfl 6eroHa. YKa3aHHbie scfrcfceKTbi 
Ha ueMeHTHbix CHCTewiax 3HaMHTe/ibHO ycMnMBaKrrcfl, TaK KaK b cocTaBe 

15 MOflnc|)HKaTopa vi3MeH6H SanaHc Me>KAy MMHepaxibHbiM u opraHMHecKMM 
KOMnoHeHTaMn b CTopoHy yBexinMeHM^ noc/ieAHero. 

npeflnoHTWTenbHbie eapnaHTbi Bbino/iHeHiifi 

Cnoco6 npuroTOBneHMfl KOMnneKCHoro moa ncf^n KaTOpa 6eTOHa 
ocyiAecTBrmeTCfl b nocneAOBaTenbHOCTH, KOTopaa M3no>KeHa HM>Ke. 

20 B cMecuTenb 3arpy>KaK>TCfl boas, xnMnnecKne Ao6aBKM, nuneBMAHbie 

npoAyKTbi ra3ooHHCTKi/i neMefi, b KOTopbix BbinnaBn^iOTCfl KpucrajinMHecKUM 
KpeMHMM, c^eppocwniiLiMM, c^eppocujiMKoxpoM, 3ona-yHOca, m 
o6oraLAeHHbitf KaonuH, KOTopbie nepeMeiuHBaioTCfl ao nonyneHiifl TeKyneii 
n roMoreHHOii cycneH3nn. nonyneHHafl cycneH3na noAaeTca b cyujunbHbiti 

25 arperar, b kotopom noABepraeTC* cyiuKe m rpaHynnpoBaHMio. B KanecTBe 
cyiiinnbHoro areHTa ncnonb3yiOTCfl npoAyKTbi cropaHna b TonKax 
npupoAHoro ra3a - TonoHHbie ra3bi - win ra3bi, orxoA*u4ne ot nenew, 
BbinjiaB/i5iiou4nx cfreppocnxiaBbi wjih OKHrajOLunx KaMeHHbiw yrorib. 
KoHueHTpaqn^ nbineBMAHbix TBepAbix sacTnq b ra3ax, otxoaalumx ot Renew, 

30 BbinnaBJifltou4MX cfreppocnnaBbi n OKi/irajoinux KaMeHHbifi yronb, HaxoAWTca b 
npeAenax 2,5 t/h.m 3 (KOHLjeHTpamifl b ra3ax npHBOAHTCfl c yqeTOM 
HopMaribHOM TewinepaTypbi (20°C); eAMHuqa H3MepeHna: t/h.m 3 ). 
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flrm npwroTOBneHMfl KOMnneKCHoro MOflHcjwKaTopa Mcnonb30Banncb 
MaTepwanbi, xapaKTepucTHKM KOTopbix npuBOflflTCA Hwwe: 

1. B KaMecTBe MWHepa/ibHbix komhohghtob: 

- nbmeBMflHbie MaTepnanbi, cocTOHixine M3 

5 yribTpaAHcnepcHbix (pa3MepoM MeHee 1 mkm) wacTiiu 

ccfrepi/NecKoii cfropMbi, nsnatomweca oTxoflaMM 
npon3BOflCTBa KpeMHMMcoflep>KaLJL|Mx cnnaBOB - 
npoflyicraMM cyxofi ra300HMCTKM nenefi, b KOTopbix 
BbirmaBJiflrcnrcfl KpucTannimecKMM KpeMHMii (Kp), 
10 4>eppocnnm4MM (OC) m cfceppocwjiiiKoxpoM (OCX); 

- 3ona-yHoca TennoBbix aneicrpocTaHUUM, cocTOflmafi M3 
HacTMU ccjDepwHecKofi cf)opMbi pa3MepoM 10-200 mkm, 

- KaojiwH, flBJiHK)LiiMMCfl nepepa6oTaHHOfi ropHoti nopoflow 
h npeflCTaBJifiioinnM co6om AMcnepcHbifi MaTepwan. 

15 OSihhm npn3HaKOM nepeHncneHHbix MaTepnanoB flBrmeTca 

npeo6naflaHne b mx cocTaBe fluoKCMfla KpeMHHSR aMop<t>Hofi MOflmfciiKamiM 
(cM.Ta6n.1). 

2. B KasecTBe XMMnnecKMX flo6aBOK: 

- cynepnnacTnc|)MKaTop MapKi/i C-3 Ha ocHOBe HaTpweBoii 
20 conn npoflyiora KOHfleHcauMn p-Ha<t>TanuHcyjibctDOKirfCJioTbi 

m c^opManbflernfla, 

- nnrHocynbc|DOHaT TexHMHecKww (J1CT) Ha ocHOBe 

HaTpiieBOM COJ1M JWHOCyJlbC}DOHOBOtl KHCJlOTb!, 

- HMTpMJ10TpHMeTMnctDOCCj)OHOBafl KMCJlOTa (HTO), 

25 N(CH 2 P0 3 H 2 ) 3 , 

- OKCM3TiiniifleHflMct)occtDOHOBafl KucnoTa (OSflO) 
CH 3 C(OH)(P0 3 H 2 )2; 

- flMHaTpweBafl co/ib 3TmieHflnaMMHTeTpaycycHoCi 
KMcnoTbi (TpunoH B), C 10 Hi4N2Na 2 O8*2H2O; 

30 - KOMnneKCHafi co/ib (AMOO), cocTOflinaa M3 CMecw 
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3MMOHH6BOM CO JIM HMTpMnOTpMMeTMJlC^OCCjDOHOBOM KMCJlOTbl (95%), 
N(CH 2 P03)3H 3 (NH4)3 H OKCMSTMJlMfleHflMCjDOCCfrOHOBOM KMCJlOTbl - OSflO 

(5%). 

H3 BbiiuenpMBefleHHbix MaTepManoB b ckopocthom CMecMTene 
5 roTOBMJin BOflHbie cycneH3MM, KOTopbie noflaBann b cyuiMJibHbiM arperar 
CooTHoiueHMfl Me>Kfly MMHepanbHbiMM KOMnoHeHTaMM cycneH3MM m 
XMMMHecKOM flo6aBKOM BapbMpoBaiiMCb ot 51,9 : 45,5 flo 94,1:4,7. 

CycneH3MM pacnbinRnMCb c noMou_|bK> cfcopcyHOK m noflBepra/iMCb 

CyillKe BCTpeWHbIM ra30B03flyi±IHblM nOTOKOM, BbinOJ1HflK)U4MM cfDyHKMMK) 

10 cyujMJibHoro areHTa. Hcnonb30Ba/iM Tpw pa3HOBMflHOCTM cywMJibHoro 
areHTa: TonoHHbie ra3bi (Tl") - npoflyKTbi cropaHM* b TonKax npMpoflHoro 
rasa, npM TeMnepaType 120-270°C m pacxofle noTOKa 2,5-8,0 M 3 /cei<; ra3bi, 
OTXOfl«a4Me ot neneM, BbinjiaBJiflrcnqMe KpeMHMMcoflep>Kaiu|Me cnnaBbi (Kf), 
KOHueHTpaqMeM nbineBMflHbix nacTMq 0,1-2,0 r/H. m 3 , TeivmepaTypoii 140- 

15 180°C npM pacxofle noTOKa 4,0-15,0 M 3 /ceK; ra3bi, OTXOfl*mwe ot neneM 
TennoBbix aneiopocTaHMMM, b KOTopbix c>KMraeTc* KaMeHHbiM yroiib (yr), 
KOHqeHTpauMeM nacTMM 0,4-2,5 r/H. m 3 , TeiwnepaTypoM 120-270°C npM 
pacxofle noTOKa 8,0-15,0 M 3 /ceK. 

CyujKa cycneH3MM ocymecTB/ifmacb b arperaTe eMKocTbK) 

20 35 M C MHepTHbIM HOCMTeiieM. ripOflOJDKMTenbHOCTb CyLUKM 

npeaonpeflenfljiacb Heo6xoflMMocTb»o o6ecneHMTb BnawHocTb roTOBoro 
npoflyiaa b npeflenax 5%. 06pa3Mbi MOflMcfeMKaTopa - npoTOTMna roTOBMJiM 
no tomv we cnoco6y, Mcno/ib3y« b KanecTBe MMHepanbHoro KOMnoHeHTa 
MMKpoKpeMHe3eM, KOTopoMy cooTBeTCTByeT o6pa3eq Kp, b KanecTBe 

25 XMMMHecKOM flo6aBKM - CMecb C-3 m HTO, b KanecTBe cyujMJibHoro areHTa - 
TonoHHbiM ra3 (TT). 

XapaicrepMCTMKM o6pa3MOB cycneH3MM MOflM(|>MKaTopa c 
napaMeTpaMM TexHOJiorMM mx npMroTOBneHM*, npMBefleHbi b Ta6n.2, M3 
kotopom cneflyeT, mto npeflxiaraeMbiM cnoco6 no3BonaeT coKpaTMTb Bpeiv/m 

30 cyujKM no cpaBHeHMK) c npoTOTMnoM Ha 27-52%. CoKpau4eHMe 

npOflOJDKMTeilbHOCTM CyLUKM, K3K OTMeHeHO BblWe, CB*3aHO C KOM n JieKCH bi M 

flewcTBMeM p^fla cfeaicropoB: Mcnoxib30BaHMeM b Ka^ecTBe cyniMJibHoro 
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areHTa coflepwamux HarpeTbie nbineBMflHbie HacTnqbi ra30B (oTxoflfltnnx ot 
neneii, BbinnaBJifliounMX cfceppocnnaBbi m OKuraraiywx KaMeHHbiti yronb), 
ncnorib30BaHMeM b KanecTBe MHHepaxibHoro KOMnoHeHTa 30Jibi-yHOca, 

KaOJIMHa, nblJieBUflHblX OTXOflOB npOH3BOflCTB3 KpBMHHMCOflep>KaLL|MX 

5 cn/iaBOB n hx CMecew, a TaioKe ncno/ib30BaHiieM b KanecTBe xnMnnecKnx 
flo6aBOK nnacTMcf)MKaTopoB b coneTaHnn c KOMn/ieKcoHaMw (HTO, OSflO, 
AMOO, TpunoH 5). B Ta6nnMe 3 npiiBeAeHbi cootholughma KOMnoHeHTOB 
MOflnc|)iiKaTopoB noone cyaiKM. 

C ncnorib30BaHneM nonyMeHHbix o6pa3L(OB MOflw<£w<aTopa (3a 

10 ncKJUoneHneM o6pa3MOB Ns5 m Ne22, KOTopwe He pewajoT nocTaBneHHyjo 
3afla^y b nacTM coKpameHwa npofloxi>KiiTejibHOCTH cyuuKM) 6binn 
npuroTOBJieHbi 6eTOHHbie cmgcm. B KanecTBe BflMcymero wcnonb30Bajin 
nopmaHflMeMeHT M500 fl5, b KanecTBe 3anojniHMTejieM - KBapL4eBbiM necoK c 
M Kp =2,Q n rpaHMTHbifi LMe6eHb #p.5-20 mm. flon* necKa b CMecu 

1 5 3anonHHTeneCi 

necoK / necoK + me6eHb cooraBriRna 0,37-0,40. noflBii>KHocTb 
6eTOHHbix CMecetf oueHMBa/iacb no ocaflKe KOHyca (OK), a npoMHOCTb 
6eTOHa b B03pacTe 28 cyTOK HopMaiibHoro xpanenm - no pe3y/ibTaTaM 
ncnbiTaHMM o6pa3MOB-Ky6oB 10x10x10 cm. XapaKTepwcTHKM nonyMeHHbix 

20 6eTOHOB, B 3aBHCMMOCTM OT COCTaBa MOfll44)HKaTOpOB M HX fl03MpOBOK, 

npuBefleHbi b raQnA. \Az npeflCTaBJieHHoPi b Heti MHcfcopMauuM aneayeT, wto 
6eTOHHbie cMecu, npuroTOBneHHbie c wcnojib30BaHi/ieM MOflnc|)w<aTopa, 
nonyneHHoro no npeAnaraeMOMy cnoco6y, OTnuHaioTCfl noBbiweHHofi Ha 28- 
33 % noflBn>KHOCTbK> (cpaBHMM o6pa3Ljbi NsNqI h 6, a TaioKe NsNs2 h 8), a 
25 6eTOHbi - noBbiiueHHoft Ha 15-22% npoHHOCTbK) npn aHa/iornsHbix 

npoTOTuny noflBn>KHOCTn m cocTaBy 6eTOHHofi CMecu (cpaBHUM o6pa3i4bi 
NsNq1 n 7, a Taione NeN°2 h 9). 



HpoMbiiuneHHaH npuMeHMMocxb 

npeAJioweHHbiti KOMnneKCHbiM MOflncf)MKaTop, noiiyHeHHbiM no 
30 npefljioweHHOMy cnoco6y, no3Bon*eT nonynaTb 6o/iee nnacTMHHbie 
6eTOHHbie CMecu m 6e*roHbi noBbiiueHHofi npoMHocTn. 
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A npeflnoweHHbM cnoco6 npwroTOBJieHUfl MOflncj^nKaTopa no3Bon*eT 
nonynaTb npoflyicr BbicoKoro KanecTBa ripn coKpat^eHHow 
npoflOfi)KMTenbHOCTM TexHOJiorvmecKoro npoLjecca. 
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OopMyna n3o6peTeHMfi 

1. KoMnneKCHbiCi MOAwcfcHKaTop SeTOHa, BKJiK>HaK>mnti coAepwaLUkiw 
flMOKCMfl KpeMHUfl AWcnepcHbifi MMHepanbHbiCi KOMnoHeHT, xiiMimecKyK) 
flo6aBKy \a BOfly, OTJii/inaiOLLiMficfl TeM, hto b KawecTBe flucnepcHoro 

5 MMHepajibHoro KOMnoHeHTa oh coflep>KMT npoflyicrbi raaoonncTKn nenefi, 
BbinnaBn^fOLUMX KpeMHMMCOflep^amne cnnaBbi m/mjim OKuraiomux 
KaM@HHbift yronb, m/mjim ropHyio nopofly, a b KanecTBe xnMnnecKoii Ao6aBKM 
oh coflepwuT npoAyKTbi Ha ocHOBe conefi opraHMMecKMx khcjiot, npn 
cneflyrameM cooTHOLueHWH KOMnoHeHTOB, Mace. %: 
1 0 coflepwamwfi amokcma KpeMHH* 

flucnepcHbiM MMHepanbHbifi KOMnoHeHT 51,9*94,1 
XMMMHecKan floSaBKa 4,7*45,5 
sofla ocTanbHoe 

2. KoMnneKCHbifi MOflncjDHKaTop 6eTOHa no n.1, ornma\ommc9\ TeM, 
15 mto b KanecTBe npoflyicTOB ra300HMCTKH neneii oh coflep>KMT npoflyKTbi 

cyxow ra300HMCTKH nenew, BbinnaBJiflraLqux KpucianjiMHecKUM KpeMHMfi 
h/hjim 4)eppocMriML4MM m/mjim c|3eppocminKoxpoM, n/nnn 3ony-yHoca, a b 
KasecTBe ropHofi nopoflbi - Kaoni/m. 

3. KoMnneKCHbifi MOAM<J>w<aTop 6eTOHa no n.n.1,2, OTJiHHatoinwMCfl 
20 TeM, hto b KanecTBe npoayicroB Ha ocHOBe conefi opraHnwecKnx kmcjiot oh 

coflep>KMT nxiacTmfcwKaTop Ha ocHOBe conn nonnKOHfleHcaTa p- 
HacjDTajiMHcyjibcjDOKMcnoTbi w cjjopMa/ibflernAa m/wim ero CMecb c 

HHTpnnOTpMMeTM/1Cf)OCCt>OHOBOM KMC/IOTOM Il/HJ1M C KOMnJieKCHOM COflbK) 
HMTpunOTpMMeTHJlC^OCCjDOHOBOM KMCJIOTbl M/MJ1M C 
25 OKCM3TkIJlMAeHAM4)OCC})OHOBOM KUC/IOTOM M/MJIM C AHHaTpiieBOil COflbK) 

3TMJI e ha m a m n HTeTp ay Key c h o fi KMcnoTbi m/mjih nnacTHcfcuKaTop Ha ocHOBe 
conn JiHmocyjibcfroHOBofi KwanoTbi. 

4. Cnoco6 npnroTOBJieHM« KOMnneKCHoro MOAncjDMKaTopa SeTOHa, 

3aKflK)MaK)lAI1MC« B TOM, MTO CMeUJMBaiOT COAep>KaU4MM AMOKCMA KpeMHMfl 

30 AUcnepcHbiw MiiHepajibHbifi KOMnoHeHT c xnMnnecKOii Ao6aBKoCi u boaom, 
3aTeM cyujaT w rpaHy/inpyioT nonyneHHyra CMecb b ra30B03AyuJHOM noTOKe, 
OTnuHaKDLMMMCfl TeM, mto b KawecTBe A^cnepcHoro MMHepanbHoro 
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KOMnoHeHTa wcnojib3yK>T npoAyKTbi ra3ooHMCTKM neneii, BbinnaBJWioiiJ.Mx 
KpeMHMiicoAepwauiMe cnnaBbi n/nnn OKuraioiMux xaMeHHbift yroxib, m/mjim 
ropHyw nopofly, b KanecTBe xuMMMecKOfi flo6aBKM ncno/ib3yiOT npoAyicrbi Ha 
ocHOBe coiietf opraHMsecKnx kmcjiot, a b KanecTBe ra30B03AyiuHoro noTOKa 
5 ncnonb3yioT npoAyicrbi cropaHun npupoflHoro ra3a m/mjim ra3bi, OTxoflflmne 
ot neMefi, BbinjiaBJifnoujHx KpeMHnPicoflep>Kau4Me cnnaBbi win OKurawmux 
KaMeHHbiii yixmb, m coflep>Kaii4Me TBepflbie nacTWJibi b KonuMecTBe He 6ojiee 
2,5 r/H.M 3 . 

5. Cnoco6 npuroTOB/ieHna KOManeKCHoro MOflncpMKaTopa 6eTona no 
1 0 n.4, omimaioaiMiicfl TeM, hto CMeiunBaHne komdohghtob ocyujecTBJiflioT b 

KOJiMHecTBax, onpeflejineMbix m cjieAytomero cooTHoweHiiyi Kon/inoHeHTOB 
MOflMcpMKaTopa, nonyHeHHoro nocne cyujKn m rpaHyjinpoBaHun , Mace. %: 

COflep>KaLi4MM flMOKCMfl KpeMHMfl 

flucnepcHbifi MiiHepajibHbiM KOMnoHeHT 51,9-*-94,1 
15 xnMnnecKan flo6aBKa 4,7*45,5 
B0<aa - ocTaxibHoe 

6. Cnoco6 npuroTOBJieHun KOMn/ieKCHoro MOflncpMKaTopa 6eTOHa no 
n.n.4-5, OTJiMMaioiAiiMCfl TeM, hto b KasecTBe npoAyKTOB ra300HMCTKU 
neneii wcnojib3y»OT npoAyiabi cyxoa ra3ooHwcTKH neneti, BbinjiaBJiJiioii4Mx 

20 KpHCTa/lJlMHeCKUM KpeMHMll M/MJ1M CpeppOCM/lMMMM M/MJ1M CpeppOCMJlMKOXpOM, 

m/mjim 30/iy-yHoca, a b KanecTBe ropHOfi nopoAbi - KaonnH. 

7. Cnoco6 npnroTOBJieHMfl KOMnneKCHoro MOAwepMKaTopa SeTOHa no 
n.n.4-6, omnsaioiAMMcn TeM, hto b KasecTBe npoAyKTOB Ha ocHOBe coneii 
opraHMHecKnx kmcjiot wcnojib3yiOT nnacTucpMKaTop Ha ocHOBe conn 

25 nojWKOHAeHcaTa p-HacpTa/inHcy/ibcpoKiicjioTbi w cpopMajibAernAa m/mjim ero 

CMeCb C HMTpM/nOTpMMeTMJICpOCCpOHOBOM KMCJIOTO* H/HJIM C KOMn/ieKCHOM 
COJlbK) HMTpM/lOTpMMeTMJICpOCCpOHOBOil KMCJIOTbl M/VmM C 
OKCM3TMJlMAeHAM<pOCCpOHOBOil KHCJ10TOM H/HJIM C AHHaTpiieBOM COJlbK) 

STMJieHAMaMMHTeTpayKcycHOM KucnoTbi m/mj™ nnacTMCpMKaTop Ha ocHOBe 
30 co/im nHmocynbcpoHOBOM kmcjiotw. 
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